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The Invention Claimed Is 



1. A variable delay c^ll comprising: 
a plurality of loap resistance 
transistors connectable in parall^el with one another; 

a plurality of bi/as current transistors 

// 

connectable in parallel with one another; 

// 

a switching transistor connected in 
series between the plurality Jz load resistance 
transistors and the plurality //of bias current 
transistors; and 

switching circjuitry configured to 
selectively operatively connect at least one of the 
load resistance transistors /in parallel with at least 
one other of the load resistance transistors. 



2. The variable/ delay cell defined in 
claim 1 further comprising^:*^ 

further switching circuitry configured 

to selectively operatively connect at least one of the 

// 

bias current transistors -in parallel with at least one 
Other of the bias current; transistors. 

I 

3 . The variable delay cell defined in 

• 

nsir 



claim 1 further comprising: 

Llxt 



a pluraliity of further load resistance 
transistors connectablen in parallel with one another; 
and I 

a further switching transistor connected 
in series between the pjillurality of further load 
resistance transistors //and the plurality of bias 



current transistors, w! 



controlled by compleme. 



lerein the switching transistor 



and the further switching transistor are respectively 



r 



tary input signals, 



s. 
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4 . The variable delay ^^"^^ defined in 
claim 3 wherein the switching circuitry is further 




configured to selectively operativeJy connect at least 

I' 

one of the further load resistance ^transistors in 
parallel with at least one other of^ the further load 
resistance transistors. Ij 

5. The variable dela>| cell defined in 
claim 1 wherein the switching circuitry is 

M programmable. / 

O 

6. The variable delay cell defined in 

// 

%| claim 2 wherein the further switching circuitry is 

j3 programmable- jj 



7. The variable^ delay cell defined in 
\^ claim 1 wherein the switching circuitry is configured 

to selectively apply either a disabling control signal 
or a variable control signal to the at least one of the 
load resistance transistors. 



8. The variable delay cell defined in 
claim 7 wherein the variable control signal is also 
used to control the at least one other of the load 
resist anc e t r ans i s t or s .v 

9. The variable delay cell defined in 

// 

claim 7 wherein the f^urther switching circuitry is 
configured to selectively apply either a deactivating 
control signal or a .variable activating control signal 
to the at least one ^^of the bias current transistors. 

W 




I 
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14 . The programmable delay cell defined in 
claim 13 further comprising: 

further control circuitj^ry configured to 
apply the variable enabling control sfgnal to at least 
another one of the bias current transistors. 

/ 

15. The programmable delay cell defined in 
claim 11 further comprising: / 

a plurality of furtjher load resistance 
transistors connected in parallely with one another; and 

a further switching transistor connected 

V 

in series between the plurality /of further load 
resistance transistors and the j/Jplurality of bias 

current transistors, wherein the switching transistor 

/ 

and the further switching transistor are respectively 
controlled by complementary ifnput signals. 



16. The programma!ble delay cell defined in 
claim 15 wherein the switching circuitry is further 
configured to selectively Ripply either the 
substantially fixed deactiyVating control signal or the 
variable activating contrbl signal to at least one of 

the further load resistar/ce transistors. 

/•'■ 
I' 



comprising: // 



17. A programmable differential delay cell 

// 
// 

a pluraitity of first load resistance 
transistors connected /fin parallel with one another; 

a plurality of second load resistance 
transistors connected in parallel with one another; 

a plurality of bias current transistors 

'i' 

connected in parallel with one another; 



# # 
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a first switching transistor connected 
in series between the plurality of f Jrst load 
resistance transistors and the plurality of bias 



current transistors ; 

a second switching t/ransistor connected 
in series between the plurality of / second load 
resistance transistors and the plurality of bias 
current transistors; jj 

input circuitry configured to 
respectively apply first and second differential input 
signals as control signals to Ulie first and second 
switching transistors; jl 

first switching circuitry configured to 
selectively activate at least/ one of each of the first 



and second load resistance transistors for operation in 
parallel with at least one p4her of the first and 
second load resistance transistors, respectively; and 

second switcjhing circuitry configured to 
selectively activate at lea'st one of the bias current 
transistors for operation in parallel with at least one 
other of the bias current /transistors - 



18. The programmable differential delay cell 
defined in claim 17 further comprising: 

output Circuitry configured to 
respectively derive fii^st and second differential 
output signals from electricity flow controlled by the 
first and second switcfiing transistors. 



19. Voltage controlled oscillator circuitry 
comprising: / 

a plurality of programmable differential 
delay cells as defined in claim 18 connected in a 
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closed loop series in which the input! signals of each 
cell are the output signals of a preceding cell in the 
series . 



M 
O 



/ 



20- Phase locked loop ciarcuitry comprising: 

/ 

voltage controlled oscillator circuitry 
as defined in claim 19; and 

phase/ frequency detector circuitry 

/ 

configured to compare phase and frequency of a signal 
in the voltage controlled oscillator circuitry to phase 
and frequency of a time -varying |input signal in order 
to produce output control signals for at least partly 
controlling the first and secon^4 load resistance 
transistors and the bias current transistors. 



O 
m 

m 



21. A programmable flogic device comprising: 
phase locked loop circuitry as defined 



in claim 20. 



22. The programmab;ie logic device defined in 
claim 21 further comprising : J/ 

programmable jlogic circuitry configured 
to make use of a signal prod\iced as a result of 
operation of the phase locked loop circuitry. 



23. A digital processing system comprising: 

I. 

processing circuitry; 



a memory co 

circuitry; and 

a programme 
in claim 22 coupled to the 
memory . 



ipled to said processing 

>le logic device as defined 
processing circuitry and the 



24 . A printed circuit board on which is 
mounted a programmable logic device as defined in 
claim 22 . I 



25. The printed carcuit board defined in 
claim 24 further comprisingif 

a memory mounted on the printed circuit 
board axid coup3.ed to the progra.Tnm3_ble logic d.evice , 



26. The printed circuit board defined in 
claim 24 further comprisi'ng: 

processing circuitry mounted on the 
printed circuit board a^d coupled to the programmable 
logic device. 



